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PURPOSE:To obtain a thermoplastic resin composition having excellent impact resistance and ductility 
by mixing a polymer obtained by hydrogenating a ring- opening polymer of a monomer comprising a 
norbornene derivative with a rubbery polymer. 

CONSTITUTlON:The title composition comprises 10-99wt.% component (i) and 90-1 wt.% component 
(ii). Component (i) is a hydrogenated polymer obtained by hydrogenating a ring-opening polymer which 
is produced by subjecting a monomer comprising at least one norbornene derivative of formula I, alone 
or together with a monomer copolymerizable therewith, to ring-opening polymerization. In formula I, A 
and B are each H or a 1-1 0C hydrocarbon group; X and Y are each H, a 1-1 0C hydrocarbon group, a 
halogen-substituted 1-10C hydrocarbon group, or a group of formula ll-V (wherein R<1> is a 1-20C 
hydrocarbon group; and (n) is 0-10). 
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ttJSI (ABMsBiflg) . 7^'Ja^Fy^-n-^7^ 
30 iju-h-x^u>MHI (aasBIJI) . sTAX&tfi;;* 

OW-f F**U>) &af**tf-5Ct*s 
(D-l) 

c© ( d - 1 ) St^tt, «FS©*«{b^a ^ 

«rp*D, ±1B (B) jjS»©*Hrt«c«*Sti*fe©-C 
&Z 0 C<D (D- 1 ) fS&tb-COfcMitzrUvtr&m 
(«T r*JRft^0 9^*«^* (D-l) 

40 <D5?#RexjHt^4i<*iL, *©*te#9(flttK 
tl±"C* «fi^i*<fc 0 ft* sr * a , 
(2)1,2- trx;l/je^WS^^SO30-70gS%-C* 
**U^*^x>J:Dft*^n!y^b, fcJ:^ 

^V^^^xvjrD^^^n^^c 
*>6ft*:/n 7 ^^S^* 9 

#) tjitc7tcjRfb"r*c<bccj:or»6)n**s-&»"c 
**. 

50 P9^ct«tl«Alfl(SLb*l/. ^^aO 
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#WS0£#1O~- 5Qgg%, :/n v 9 b (D^W£0£#3O- 
8agm%4sJ:tf :/p 9 * cco£WS(£#5^3afift%-c 
£>&:/p 9 < i > . */c6* 

a»^a ( i ) J:9&ftftdft#tt#. 

*9:/y>*»flSS4^L-C 4 :/P9*a,bteJ:tfcrt> 

(ii) 

9**«£flr**. 

±IB©*4C3fSffc:/P v *£fi£ft«, ?V 9 *a,b*J 

j: c ©4>ft < 4 1> & i o iiimm t b x&m? s t 

©-C&i), (a-b-c) ©» 

JS*Wrs^a^^**^(*t?*S. Ete* c©S#ft 
1«JBlB^JK:ftiifc±gB3«©^ci 9 *©±a*fctt— gf5 
ifi 1 ffl«±«WJ»*fc«^«H'J«cE?»J3ti/c^n 9 

S£<* ( i ) J: 0 & «££fl#ttfts. # 9 * "J > 

i^3ffl©f&©:7a9*itt&U cttK 
J: -> xm^S^Wfi&A td&ftfc 3 fitc k<DX$> -a 

n x<(itn = 2-4) ©«&*«***>©». ajwa 

J: 5 k: , p 9 *&m^£tTtt 7 ^ e 

^f^i/^aay>fl 4 i,2-^aAxjr> % 1,4- 
*p;M *;U"0-fc?>ft£©# 9 > jOM*HMnrr& 
ci«cJ:oTf#aci**-c*a. 0*0. loo^n? 

:/P 9 *a,bteJ:t>'c©Z*#^W3ft 

*r*4*«iMtttt< , IW-tf (a-b-c) X 
(a-b) ©J:5&*fi©fc©'CfcJ:l». 

> % tr^;l/h;Ux> % p -tert-^^u^l^tti© 
3HHK*-*fb^fr&m»ifc l«*fcti2«fcLL© 

^WS#9Qfifi%«±©i, 3- y * y.x > t o&msw 

cfctJttSfc©^**. CO^O-^aW^^tt 
*tt«*S£©80K«±tt. «fc*3Wfc3*i*. CO^n 

9 ^ a k*w a^WKt-^k^ow^^soBax* 

$!©1§£W:, '&hfihimVtfv y ( D - 

1) ©JBff*WSl>fc©i&9. *SR»»Iffi^» (A) 
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n^a «, -?-(DS^5J^a^5 f 000^70,000t?*S 
**JMt:/P 9 ***£Wc*tt* 9 * a 

Ste«ia-5osm%, »* u < &*i5-45M%-e&£o 

<^P9 ^b> 
zfuy*b\t> i,2-t'-;l4££^WS#3O-70fifi 
10 ff*L<tt40^6(«B%©#»;:/*^x>fi^tt<fc 

4PJ-<Dfc<D<!;ft* 0 C©^P9^btt, 

#30,000^ 300,OOOTC*& C t1fi&& 
***fb^a 9 *£*£(*ccfei>-c, ^P 9 * b it* 
41,2- tr-^HS^*»fi*«3D£«%5H»r*s»^ 

cctt. ^{kcctoc^T^vx^u^JMi^jiE-rsfc* 

20 ffi&tl***{k^P9^*a^flc«:fcliT=fAWtt 
Ktfjfcfrft, *fe70S«%*jBitSif#6ti4**^ 

p 9 ^*s^*©^^ 7&&&tm< «C O . 0 =f A 

**»fc^P9^*S^*tctec»r, ^o^bot 
WSH^»3o-8aaa% v t < ii35-7Qmn%r^ 

£0 C©«^3<ffi«%*»©«£fctt 1 (A) ^9>4 
©ffl^JCfc^rfiaB85*14©3m^*^ifebn, - 
*C©jM^8(«H%*jBiL& i**ft^P 9 

30 <^P9^C> 

^p 9 ^ c i,2 t^;b*S^WS* 5 3QSS%* 
SS, »*U<»3^2aSM%©#»;^»^x>fi^»J: 
0 ft 4 £>CD*C& 0 % *©* U7y >tt^FiafO*g^CD80% 
6Lhtt. ««c**ftSh4. CO^Psr^cB, ^©?* 

^fl^fi3& s 10 f 000^3OO f C i^jff* 

-&ftiOT©J»Brfflttx^^ h-7-©tt»*«5ct>ia4. 
40 i,2~^^;ne^WS^3SS%*«©^'^ 

**^^t^P 9 *£m£ftft*s#£ 9 ^ c 

4. C©S9^5fiS%*iSr«, ©t?W(c^6tx4iffi 
SEWcfa^-C lBSfctetf*W«8^©*fiJ»»* j; ^+ 

(D-l) «. -t©a^^Fft«40,000^700,000-C 

so *S„ ^ur. SK**{fc^P9^*a^i*(D-i) 
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B. Z<D*\sy < >fi^fi&fffl££#^ft < £ 4>80%fc* 
£0, £fc (A) *»«C^*JBWf»O*#0.02HTfc 
^P^SIM (D - 1 ) Kfc^r, **ffcShS* 

9, *fc««r*©^*l0.02*iBA&<!:, «3»W«C»en 

ftfc, **fb:7n 9 ^SS^f* (D - l ) B, *** 

(B) rt^CC^lirittSBLte^iHIllOSffitfOT^ 
(D-2) JtfcS* 

CCD (D-2) JS»», (D - 1) J&#4l^1iK±tS 
(B) &a<Dm^fc&£StiZ^<Dfcflii&*>& 
^P^^W^^^t^, CCD (D-2) 

5) ». 

<z>^«6£ e x ;Wb£«! 4 £8^ ^ >it$m tov>#2» 

sitr*5 — 4o/95-6or& o > 

d ) ^p^d cctetf *^#IKex;Wb£»JS#©«# 

£Wt £ £ * U 7 4 >14*§Sffl5g£<D4>ft < 4 90%# 

3. C<D**ffcyx>*:/P 9 *£ft£f* ( D - 2 ) 
B. spy^^u^SKiSa^^F-a^so, 000-30 
0 f 000T?*£C4*lJfiF£Ll>. 

9 * dfc £V e ©fc&©3f«Rfc:x;Mb£«J4 1/ 

p->^;i/^^u>, ^tr^ji/^>-fe*>, i f i- 
*fc«ta:^xwt^»ti/r«. i,3-^^^x>. 
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■^>£*;x>. 2-y ^;u-i,3-^>^^x>, i,3- 

M^^XX 4,5-^X^^-1,3-^^ ^^X>, 3 

-:/?\rt'-i l 3-***2/x>, ^DD^U>fti'*f 

tt©«n/c*s{t^x>^^a 9 (d - 2 ) 

1,3— ^>^^X>*i»*0<, WCl t 3-^*^X>3W 

io ««, ±&tbx. jr«ex*ftAfit*ayx>ft 

^«ft 4 OfH^HIthr 5 -40/95-60, »*L<tt7 
-40/93^60TC*4C43&«£*r*a. ^#«tx;l/fb 

S/t>^p 9 ^Ifi# (D-2) 4 (A) OMklC 

l>. 3H«KxjWb^0tte#4QK»«*iB*. 
5»£K:B. ft 6n***ft^x>*^D v **fi£f* 

(d-2) a«iittfcttor=fAirfciy'c©flai«fe 
i\ (a) jmtommt, mmmt, tSKfisccfc 

«^#fiftC025fifi%«T, *?£0< B3-25fifi%, 

( d - 2 ) #wiiK4 «c o v < a > j&ftt (otsjsmm 

ft&, C(DSH^3fifi%*SIC0ig^CC«, ?i*E>*l 
4*«i8ftl^x>^a^it*^U9 HbLfcttgCC? 
Dy*>yii<«cSl», ( A ) <b QlUHMiJS 

9 d Ccfctf*5?#& tfx;Mb£1»f£#<DS«£B4>ft < 4 
i>3mm%, #£5-15fiB%T*£C4##SlA>. 

*=B»trx^{t^«t*a^x>fb^«4©7>yA 
£fi£f*^ft£^U9* etefcor, *©#ftyx:/ 
{b^«jja»©trx;ns^wstti5-6flaa%. »£t 

OB, *©WS(ci$c^rKOi*S^«#*!iM!4ttO* 

jWb^x>*^D9^*S^i» (D-2) 4 (A) 
40 tvms&m*. H»WbW^+»4ft5. COSH 
^6Cffi«%*iBAS4 % (A) ja5»4©jH)58tt«* » 
lB*tt4H!ltt**«:«a3'&J: 9 4Urt«H4^(B< ft 

fi(±o J: 9 tt**ftyx>*^o 9 ?&m&» ( d - 

2) B, *©*ayx>fb^»flE»R:J:**U7-f>tt 
^»WtS^©il>ft < 4 *>90%, 03. L < B93-100%^ 

**{b3h"Cfi«3*iri»*c4^i»"C**. co* 

50 ttK**t04ft*. 



# 



(10) 
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20 



CO**<t^x>*^a v ?&m&# ( D - 2 ) B, 
# y * * U VfifcflLK^^F-** 1 50 p 00O- 300, 000, S? 
$ 0 < B70,000-250,000r& 9 , CCO®K££f 

<. -#30o,ooo*jBX.&*l&Ktt. «^«0fiTfc 

*fc^»*«ft^x>*^P s> ( D - 2 ) 

B. (A) ja8»{c#-rSJB*f*©fi3Wo.02«Ti+»K: io 

^te£f#*c<fc#rtfti>. 

ft*> *«ft^*>3R^ny^«a^» (D-2) 
B. *3R»flta£# (A) <bOffi«tt*fil±1-Sa» 

K<fc^ratt3ftfcfc©r*or&J:i>. ^ttco/ctftc 
B. ±12 (B) l^fcoi>riaiJ!bfc*ffi4»»©*jSfe 
*«flrj-*c±**r*S. 20 

(E)«» 

CO (E) SE^B, S#JSex;Wfc^&*a^x> 
{ b£^± tc J: £ ^x fc 0 r ft 

CCD (E) ia»tLr©*SR»Hin^x>*S^«E 

fcAo*a^x>{t^«5iL/rB, m*.tt7$*Jx>s 

*fe5f#jRtx;Wt^»iUrB, 0W.tt**l'>, 30 

c<t#r#£ 0 

«K#*Ol^x>jRa£f*B> ^x>i^U 
^fcJ^rSfcfiSfc©-?**. 

C©**8ttnSti4^x>Ka^ftB, *tt^x>fb 

CO (E) ti&tbX. «HO»ft^fflK<D*«Sttl 
Px^JHi^OBMltaoSCi^***, *SK 40 
■M«fV 5fe«>fcB % 1»»©^x>^a^f*<0»^» 
Or*>«fc(r>0* tKRO^cJRSBWl^x^Sfi^ 
f*£ig£0r4bcfcl>. 

5QBS^KTr*0, »*0<B40->-5fifi%r*S. 
C©«£#5<ffiaK*jH*S»£K:B, f#6ti***« 
tt^x>*fi^(^«IB»M*fiF^* J: 5 «C 0 , 
(A) «»toffls8«BBW^^T1-S©r»*0 

< ftl>« 

^x>*a£#B* *0 3*ntiHS<c*a>r, 1,2 so 



3,4-fti'C!)bfx;l/jfe^Wfi^»*0<BlQfig 
%tLL 0 < B20^8Q*a%, #Ct#£ 0 < B 

3o~6aea%®fc©r*a. c©w&**i0aa%*8ir 
it »6n**^in^x>*fi^»3M»iB(»tt»*« 

<STrsor»*o<ftc». 

C0i>x>*a£tt®»¥$5H^aB, »*0<B5, 
000—1,000,000, MJCSf £ 0 < B 30,000-300,000^ 

* 0 c(D<B^5,ooo*^r*^i, **M#mmimt 

x>*a^tt*J=fAttift6'J'R:jKRift0 1 — *i,oo 

o.ooo^a^.^ ±teitW{5T**«fl***©r*?* 

0<ft^. 

ftfltfJfcB. JbKS/x>*a^#B. 4>ft < <fc *> Hi 
OTE:/Pv*a*fcBTE:/a?*r±* 4>ft<<bfe 
1 iiOTia^n ? * $ £tM7u v 2 a/$ t%<£A,V 
teZ&mSft. *a^B^a^^/8«0<Ba//8CcJ: 
*s>x>*a£ttr**. *OftttffW»fliB* 

$ l : trx^e^^fl*i2aafi%a±c*a^x 

>ibi^S£# 

A, :tr^;v^^a^2afiS%*Slo*a^x 

>fb£©lfi£f* 

r : Sftyxvft^fttJHRKKxjMfc^Bi©* 

t-r***. «Atfre©»Btwr*^x>*a^# 
(i 

(2 
(3 
(4 
(5 
(6 
(7 
(8 
(9 

do; 
(ii 

(12 

(is: 

(14 



tf*c<ta*rt*. 

a-/3 - a 
a ~/S -r 
a-/3, -182 
/3 

a//3 

a- a/ ft- 7 
a ~ a/& - a 
162 -18, -fl E 
T-/3 
T-/3-T 

r-a-/S 

fccn e><DS*#te*3S9 £ owr s^s^f**^ 
tf*ci#r*. Bfc**i6*#?:/y>yorSfcia 
S^x>*a^»r*-t)rt>j:^. 

±K(4)©a-|8, -fi, (D«jS©fc(D(COl»rB 
^8B63-285774#, (5) ©e*$<fcCX (6) Oa//3 

o»SO<>OK:o^rBWKiiB63-i27400^^«:^S 
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£tc (7) Oa-a/PtoZV (8) ©a-a/fl- 

&to/j±&isX >{t£tyXDm^ft 5 -40/60-95fiS 

££M£ft©3-25Sg%, a/0©*»*©#«*x 

U< &*30~80%r#>£o 
±K© (4) , (5K (6K (7) *fctt (8) 
©KJ:**JR*to^ (E) teJrfttf. 10 

(6) . (7) *fctt (8) lC<fc*t>©*/Btr>*i* fi 

**wnyx>*«<H* (e) «, ±a©yx>*« 
jnafiSfB©w«tt* J fiT'r *©r»* i/ < &o. 20 

&*>\ ±»©^x>£S^©fi^^fc«fctf^*> 

104256^ tCH)7fl3JVCl>£. 
(F ) f&ft 

c© (F) fiS»«j|<y*u7^ >«fc9fc*. 

(F) ^ibWJtl/7^> (£(T r#y*U7 

^> (F) j tfcio) <kL,T«* #yx*u>, #y 
--<>rX 1 — ^+-fe>, 4 -^;i^>f->- 1 £ 

©£S£f*#&£. c*ifc©5%, j?*u> «>©«:* y 

q/an 3 *C*-pry^h^n-l— F (ASTM DlZ3SU(Cjz 
£) ^0.1-70fl/lDBiin©fe©^»*Ut*. 
(G) 

c© <g) safaKjR»»yx>*a^#r* 
£ 0 c© (G) S»iL/ra^tt*^M^x>i5m^ 40 
{* (fctT ratt**»)!in^x>iKfi^(* (G) j 
5) «. ±fB© (E) f&fttLXmi<>btiZ>&MWMi> 
X>£S£ft©10(ttSgP£v 0.01~10ffiSB©a, (3 

-^»B/;;u#>»teJ:c;/*fc»*©«»*«cj:r>-c 
hSj£i*u«)rS6hS4© , c**. 
CCtc, a, fl-^^an^Kteitf*©^* 

©jiwwitri*, mtfr^y^Kv 

&tM*:3>8l &*y;i/*n>BL tefc*st>5?> 
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is A * F\ N-^fl'VU-YS F. N-xf^l/^ 
F\ #yui?fo79V U— F, ^yi/y^jr^yu- 

Cft6©a. i8-7fi«*JW5K>BWI»»©^^7 F 
fit*, 7KJRjRfln^x>»fi^©ijD(«fi»«c»Lro.o 
i-ioSS£P©IBffl-t?&»3, b<«o.05-7msSP 
rs>£ 0 zov^v Ffi#o.oififi8P*8l-c». t#6ft 
SKtt**HSftl^x>JHI^# (G) tt 4 (A) 

%n*j»wfflttWJia^©W!BWt*5fit» 4© <t u 

6ns«tt*jR«^i;x>jiai^» (g) jwwbuat> 
4© t & , c ©&«*&&!«:& *>tx m vjw&mmm 

&B244" 15422-if &$RCt7n £ft&<£5 fc*«tfc«-CKJ£ 
^^U-«J>WSlfiStt4*ffi- *5W*1S£»B43-27 

42i^$B^ $ ft £ J: 5 Kffl m&Zm I ^r»IH[««-C 
KJ£ *©flW*9. l>-rft©#ffi*fl!l»* 

JMttWctt. *«WftI^x>*a^#<fc. a, 0-* 

<!: t mb * fcfr* 2 HI* JB I » "C 180- 300°C©figr 

JHBln^x>*a^fle (G) ^C«b^t^^ 0 
(H) 

c©(H)^«. TfE©^y*u7^>, ^yr^ 

F* £ V x ^ 6 ft * 6 5S«ft /cil>* 

<i4ia©s^*<fco^^4©t k *^ (c© <h) 

»iUr©3S6fl*«T rs^ft (H)jt^i). 

<#y*u^^» 

C©#y*U7-f >«KJ£© (F) fiS»ibrfflt*6 

ftst©££<Htt©#y <f>"c*s. 
<#yr 5 f> 

CO#yT5 FB»KBUEStl»t©"CBft<, x^ 
r^>, 2 i 2,4-*$J:^2 1 4,4- Fy-rf^^+^y^u 

>i/T^>, 1,3-^^^1,4- (T^y^^Jl/) ^> 

^p^s+f*>. t:^ (p-75^^^0^^) 

>, m-*^y U>^7S>, p-^>'Jl/>^7 5> 

&t©jiBm ww*fcB3Mwyr3>*t, ry 

^^>K, f-u^rt/fL -/V7irii/M«ci*©]Bll*JK. 
figSIS* i 35p 6a»**ft & # y T 

©^^drAa©BB8Ei^K:J:orf*6ft*#yr 3 F 
I;6-7^*^0>I, 1,1-75 




(12) 
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FS**tf*c ctifcos*. i*Wic£ 

F) . ^^a>-i2 Ff^rs F) > *-fn>- 
eio (#y^*ify^u>-fe^*5 F) , :Ma>-46 

&fcCCDtt#2-50«ffl©#^75 FCCj:tl«, ttffi 

«t t*jMnitt©>< ^ > ^ cd® hfc* *nttwmitt 

*«#yr5 FfcicHMfctfurs F©£*6 
<#i;xa?\rt,> 

J: 5 ttB3M*i j;*->b± ©fiBf^cc i o rf#<E>ft£ 

gp»^u^^;i/KK:j:or»fiSSn, 30-0^1/%© 

Hz^>«fc£fc<fcor*j«3ft*fc©^K: 
Hf*W». yyn-JVCcJ:or«fiS$ti^»W, x# 

So c©i^&#yxxr;KD*{*««:«, #'jx*u 
>^is7 £U-K # x ) F 'jyf"i/>f 1/7 K 

©fflfiBaiw, *x«ttai^» (a) tJAwmsft 

(B) <hlcJ:9ifij£3tt£o 

*8S$ft!ffi£tt (A) t =f A«6^» (B) <b OfO^ 
Baffl:kT10-99:90- K L< #10-95:90- 5 v 
iEtCfiF$O<&i20-95:80-5, ftGC#£ b <« 30-90: 
70-10T&S. 3Af!^ (B) ©tteff^©^ 50 



8tt#a»tr*©±ftM\ -#«*©*§£«:«, 7K^ 
^jjnm£# (a) ©*r««tifc«tt3&«»»3nfti»*j 

*(B) ±*. saffim /<>/t>;- 5 x- 
y-p-jutt^fcifj, fiS25o-35o-cril^»3t* sc 

c ©^Biig»^CClS#©ffiStt4[6i±3 ^ £ tabic % 

SfjeotttswAtfx^+s/a, *^#*s/;i«. t f 

**^b^©*fln^tt. *B^£f*©o.oi-3aB 

g%©©Bfrc*s c <b*stf as u>. 

*^flHS£f* (A) i^Ali^ (B) <D<D®M 

igiffilt^ rfA^s^* (B) *SJWW«cJ:-9r 
KjM^ 3 h£ <fc 5 K T * C £ , 3feC|f(c*SR»ftlS'&» 
(A) ia'All^ (B) £©IHfcffc3S|S£*»JS , r 



<Dimmm> *mmmm$i* <a> t^AswMS^ni 
ttttfn (o ifc^Dffl^^nSo 
7ks^ jos^f* < a ) t dtAmmm&m ( c > 

iCDSI^»fflli:br 5-95:95- 5, »^0<«8-92: 
92-8 > WlCftt b < ^10-90:90-100^^-0* 

=fA*{t«i?HHt»IB (C) ©«^ijl/JvD»^k: 

5-4Qfis%r*s 0 cof(^*J2®fi%«Tr*n 

14*5 <fc C/Jltt?: S ^(c«fl«s* « . 
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co»ss«ini« % *mmmm&# <a> tmit-Jv 

v9*m&# (D - 1 ) te£tf/3^tt**{b^x>» 
(D-2) <blcJ:9i!Ut$2ft&o 
C©««ftiii«:felf S*jR»JDS^# (A) <DV& 
Bio^98£S%r& *) % W£ l> < Bi5-~9smM%> UK 

6 (D - 1 ) tt#*s£CF/&fel£ (D-2) IS^OSH^ 
tt 2 ~9aSS%r**K »st,<«5 Etc 

^^ic«ffl/d*intt»l»H4**ffi<. 9oES%£ io 

s±, *i>aui!tt**i"*ja«c««#** B 
<ommMt. #x»nm&» (a) *jr»hp^x 

(E) *J:ff#y*U7.< > (F) tic**) 20 

coa^xvK*e***awjm-&» (a) tDStett 
, C ©tfdPtolv&cfc w s*»w*ny x ( e ) 

0«£«2^4aSM%'r*»K #£L<B3-38g§ 
5-8aS«%"e*<h »* L<B7-85M%. MCC« 

o^c«^x^ivjjH^ 0 n D tt^^o, 88ma%^e^ 

-cascttt. ffitittt lo«^&R«rft«. 40 

©fflfiBBVB, *ttHtnK6ft (A) 4, £tt*X&fln 
(G) *jJ:C«^» (H) 

C©»fi6«fVCC*stf *;k*»*Ifi^* (A) ©Stett 
10^93fiS%-C*»K *?$1/<B13-90£S%, Bfcff 
*L<Bl5-90fiB%'C&£. t<OSJ£#iogfi%*nf5 50 




#1*2 9 40 0 1 4 

26 

(G) ©8(£tt2-4aSfi%-C*lK Jff*U<»3^38 
HlC#£L<B5'-35mfi%T 5 &£o CCDSH^ 

^2fifi%*«oi8^cc«ffl^»vttstaraitt3& s fi< . 

40MS% £iB * & & MRttftHSl* t> <0 1 ft £ 0 

C<D»S*Vfc*JttSS£{* (H) <DS!teB5-8SS 
S%"C*0, »*L/<B7^85Sa%, EWff*l/<tt 

B, ffl^tivcc*5^rWlia a a 14^0, 8SSm%£iB*. 

b* w*.tf#y**'U>. #yx^i/>, #y^ptu 
y^£S£tt, k #yrsF. &pj 

L/7*U~K ABSfflfli, ASBUBt hips, #«;*h,:7* 

)\,i/#U^*U)l) -4 % 6-&J*f-Jb7 2,2- 
^^U>-hT^- (4-X^-6-t-^7x^ 

h, 2,2' -^tFa^-4-yh^^^/7x/ 
2~ <2' -fcFP*J/-4' -m-t^h*^7 

ry>BShy^y*yF;iii»8!K «a*»^t>^* 
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27 

So 

sec. *m<m^mmim&imMz, zomx. 
mug. n^jd^»?adBK£, :/u*«e» 20 

ifiVSZ. 

CJdM) 

T^*/? FffiS^&g (astm D256teJ:£ 0 1/ 
HfStt : SSS3£i§g (astm 0648fcJ;£ o i8.6Kg/crf , 1 

/4" ) 

y7 7T?|^a50nin/biinr?iaKK*m^ ^Otttf 

: ±BBHttiH«©*ff«:j:-53iaKliK:j: 40 

*o ) 

(ASTM D1003&C£& o J?#3mm) 

tfXAtt : ttlWt«C5*» 1 %<D%m%tiaL tct>fr<D 

ffitElwmM? 'Zircon* «K**^7*ft£©S?it 

JUT<DS£f* (A) fcitfrJAHS^f* (B) 
Ufc. 50 
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*^»fi^(* (A) 
*ffi£f*A- 1 
TEOtfffiK: J: T SBS £ ti fc*jR8a««£f*. 

a*#xrB*ufcBB*as»rt«:, TiE«sa; ( 1 ) 

U [4.4.0.1 1 " 1 .l T,l °] -3- FfMz>500q<t, 1,2- 
S/*DPx*>2000ml£, *H 1 Si»Frc&&l — ■>* 
-fe>3.8q<2:, ^Bft^>^f" >O«K0. 

05M/ecD^PP^>-tr>^91.6mli, A^T^fb K 
©?gS0.1M/*©l,2-^^Pax^>?SSK68.7ml<!:, F 

y -r v jut 5 -3 AOjgaco. sm/« cd F ;vx >» 

(77i„J 0.78dl/q (»PP**A4>. 30*C, 
tftt0.5q/dD <DHIStfi£»450g«:flfc. 

45q£ flU* , 7k^#* £JE^#100Kq/cm* bttZ&'i CCft 
£A,T150'CT 5 ^ra**»ftlSJS$ if fc 8 

ccdM£{£a - 1 <o*JHWlP*l«»±ajooKr* 
n? -1.511 

*S£<*A-2 

«pje*«ftibT. na^iiS; (2) vfr^tiZB- 

J?)l-8 -#&4fi*l'J?'tof t hvtsPU [4.4.0.1 
*.« tl ».«] -3 - K^>500q£fflt>/d*:M*S£# 
A- lOSiSi^filfCLr, HWttS (77, flh ) 0.56tfl/ 
qf^pa^A^ 3tfa ?SS0.5q/dl) ©HSfi^ 

ctitcs^*A- 1 tHtt«:LT**»*nsi£* 
c©s^»A - 2 07KSasJjn^«^S±ioa%r* 
n! =1.512 

*M^(*A-3 
«F5E*«#iLT, TiefiJitS; (3) -C^3*iS5- 

*;i/*f+s/y^;w-tfi/^a [2.2.1] -2-^^> 

fc. H*ttS 0.56dl/g (^PPWA*, 30 

commit A - 3 <p**^)W$«IIS±ioo%r* 
nS =1.510 



(15) 
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*fi£#A-4 



30 



nS -1.542 




« a * ( 2 > 



COOCH 3 




* (3) 




COOCH3 
ztAimsw (b) 

^t^>2500q(b, **U>160q4, 1,3- T^XV 34 
0g4*ttii/UEfk r h^fc Ktf 7^>2.5g4 v n - :/ 

SBKtt30'C^ 6 80"CiC±# Ofc. 

X. tr-iHS^feoK* X^u>-^WS32%CDX^U> 
Fa7*> = l:8:20(*JWt) OfW«®£. tU^> 



Stiff ofc. ^#^©iWaiWJ:0*JWJii»* 

0, aMH»Jtt(2 l 6-ytert-^*A^9^ 
30 l%4ttS»terj8»lLfc. ttK®lft£fe£OTRg&tg 

*rfAffg£#B-2 

n-^^T^yu-h608U4, ^*^x>i5«4, 
7*ypxhy;l>22»4, ^tr^;l/^>^>3gi$4^ra 

*i*Af|S£ttB-3 

40 y ox b y;i/25»4*?L{fcm^S-tfrf#6*ifc*s 
ftiEi&tff o r ?#6 ftfc^S^f*. 

*:iAJtS£#B-4 

*r*AftS£{*B-5 

\sA h>G1701J (i/x)VWR) . 

*:*Aftfi£#B-6 

50 *3R»ap^yx>-T^yo^Hy^*a^ft 



(16) 
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i707j ( J* 4 x ;i4±gf ) 

rjSRTR2000J (0*-&JS£^A («) ttSg) . 

l,2-#l/^*^X> rjSRRB820J (B*Wt^ 
(*) ttM) - 
*rfAftM£#B-9 
2-x^;L^*f;l/T£ h97SP<b, S^-s-JK 
3 3 <t £&{ta£ 3 t?S 6 ta/cT * !/ ^ ^ A„ 10 

ntfeM i-inmi -i4ftt«ctfc«w i - i te<ttf i - 

2 

EUb©a£f*A - 1 fl^A - 4 t^AWM&WB- 1 
7bMB - 9 <fc tf$»J£ffi^rl& 1 *CC^-r«i*-Cil 

m 1 «<D*S*fr 6 , Jt«W 1 CD<£5Ct ^Aflatt 20 

(B) #iB£3ftTl>&l>J*£tt:tt, «Jlffl)58ft(30iH« 
S^^<fc^lMW{S^ci, *fctU8W2©J:3 

A|f*£# (B) «S^/ti|^*otfeBS^e 
(A) fcis^ft**^*. ffi^zi 

<ffl^5II> 
*&S5ftM£{* (A) 

±ib©s^*a - 1 7iMA - 3 ^txcc**aainstiT 

Oftl>ffi£f*A-4 
*rfA5Sftj»aJffltH9|||C-l 

*1.507<D***JlD^n y ^S^f* TkRATON C-165 

OJ (S/x;l/^5*iHtllSEBS) 10S4» X^U>10.8 40 

SPi, hJl/XVlOOSPi, t - F* s J/ipyjU*^ , *>0.1 

My** 79.29. t-W^t+v'^v^pfW 
-#*-ho.5»«B»Ufc. XAfeSJIW&L/fc&E 
JC90'C*-C#HBU c©Mra£Kfl*W74KK:ttS 

fe**ca**lM:U *{bi»jt«t»*fc. *<ztf*rt 



1/5 MbOfc. 

C-1701XJ (5/xJU^5#;I/tt*[SEBS) 15fiB&* X* 

u>i2.sgp<b. y** ';*Ky**72.2»d:*/H(r>T, 

tf o fc 0 a£«{bi;# 70% «c * u fcB$ *ra^*#± o 
fcfft. =f AWtMmWHIWC - 1 iB«o*ftt?a» 

*=fA?Wt«Watt»IBC-3 
B*-h*U-:/J:9ttSfi3£«2«*, *£(ES^© 

»15lS»'MD«l&IR»: 

*jRi8ttI^P v *SST&f£ TKRATON C-1650J 

-20 35 
-11 35 

t - Kf^M U -0.135 

-o.sgp 

90-C 



^2JSJ£SCDS^tt 



90'C 

SI©S5r^ ttl . 5066-C * ~> tc a 

tc^y^^^x> (pbd) t«^fccifitfH*=fASWfc 

^-^rfAiurx^u>-^Dt*u>*a^»n*A 
Tdsrepoipj (H**fi!E=fAa«) K)»*ffll\ 

fccimB=fAWt«!H5iaat«Bic- 1 iPi^^ft 




(17) 
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HiSWii- 1 7bMn- 7fcJ:tftt;«Wii- 1 TiMn- 4 
«±©S£# A - 1 T^MA -4i =f Att{btt?T8ttttf 
|IC-17bSC-5*»3*K:S-r«k*-Cil^O. itS 

<b u r oMk i^ttMJiiEji)»od^«» fc. * br a 

-To 

* 2 6, tt«Wn- l*JiO f i:b«Wll-2 10 

»=fA«{t»fljaMt»«B (O t>fc*>* » 

t**JR85ftl*^ft <A) ©fl^W/hSC**, 

fcJ:oWWWSi>c&, ifet«cJt*0*ii-4a> (A) fit 
(ttjmnattul) 

Kmmtnmsi* (a) jcj:sfl»ft**«itt». (e^s 20 

<*I^B5III> 

aros^flc (a) , *»t:/p 9 (d- 
1 > **v*mtt?u 9 z&m&w ( d - 2 > zmnv 
ft. 

mmmm<&» (a> 

±i3<7)S£f*A- 1 7iMA- 3MWC*$i^3*Tt 
t>fc(,>ffi£#A-4 

**{ b:/p 9 **n$ft ( D - 1 ) 30 
*7K^ft^a 9 2&m£&D -1-1 

TIB ( 1 ) *$<fctf (2) «c*oT»6hfc*S«b^P 
9*ftBdtt. 

(1) 5 «<7)^-h^U-^cWa^*L/ , c^^P^+ 
^>2500qil,3-^^v ; x>350gi?:{±i^^cf4n-^ . 

U ^ ^ A 0 . 50q£ JJU* , 50"CT?2|fiS£*:tT o fc. 

»flnU 50°C^680'Cco#Sm^^f-?/Co tEfbJWB 
fr ot a - b - c b »; :/P 9 **«£ft£t#fco ^<E># 40 

(2) ^JSJCDggr^^y-feV^^P^^ Fl.95g4 
S/*P^*1f>3Cml{C#ffc3tfr> h <;x*;PT 

»64ifc»»ft©jaKf±»-*««*. ±E ( 1 ) 

?®hftft#vv~®mticmz-s so-c-cs.oKq f/crf© 

/kf&EE#T 2 BllMcjRffcRi&*fT o fc. 

y*^-^-*ITCBi«*U 2,6-^-ter 

t-^^*f-3-Ata*ri*EK«lttfor*3Rfb 
a-b-cFU^P* **fi£{**»fco *<WHF4*tt 50 
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**Wt^O»irft««*D- 1-2 
T13 ( 1 ) (2) ecJ:^rf#6nfc*»{b^P 

9 ^I^fc 

( 1 ) *3Rib^n 9 ^ftlottD - 1 - 1 tfflSkO&a. 

S/^n^1f>2500q<b, l,3-^#^X>350g 

r a - b - c h y ^P 9 **M£tt£ff ft. *09>H# 
|4*!B3- l*ltc*vr. 

(2) ±IB (1) ?f#6*afca-b-c Mi^^ft 

m^ft^Tk^ft^p 9 **m£f*D- i - 1 £H«©# 

*C*JMbU *^fta - b - c h ^P 9 
£f#fc„ *©*>HStt ** 3-2 sict^r, 
***ffc*P9**«A#D-l -3 

tib ( i ) *$J:c; (2) «c<ko-c»6nfc*«<b^p 

( 1 ) *JMt*u 9 *5*fi£f*D - 1 - 1 £|9li<!)&S 
«rffll\ **fb^p9^*fi^»D- 1- l*0n-^ 
*;l/'J*?A**ieU f h7bFP77>^iltS 
CilciDa-b-c hU^P9^**^**»te- * 
©#*q$tt*Si3 - 1 mtm? a 

(2) ±13 ( 1 ) *Cf#fcftfca-b-c h ^D^* 
fi^ft**»b^P 9 2£*&»D - 1 - 1 <t[5]fiS©* 
»C*JlMbU *JWta - b-cUrt? 

£f£fc„ *<D#T4$f4£Jf! 3-2 XtC**?. 
**Wt^P?»I6»D- 1 -4 
TIB ( 1 ) (2) 0CJ:oTf#&ftfc**{b:7a 

9*#B£tt. 

( 1 ) rtjwt/p 9 ^*s^i*D - i - 1 ^isittosa 

3WWfc^P9^*«A»D-l-lJ:0n-^ 
^y^^A%*SfiLfcCi«W*D- 1 - 1 <b|5iai(C 
L/T a - b - c h V 9 *&S£#£f#fc 0 C©a - 
b-c h y^p9^*fi^ftcc^y^;w^^pp^-7> 

^n-^^'J^^ACCWLTO.ye^SftlA. *9 
?*)>#titiS&fi<7X (a-b-c) ,x*Y^©^P9 

f#%ti^^P9^«s^ft», c ^P9^©tr-;^ 
wa^i3fia%r^^^a^n,ooa b ^p 9 ^<d 
trxii/^w^ 5ima%T»WiH : fl^32 ,ooa a ^ 

P7^l/ >#W*^iooffiS%-c^^^-fi^i 

8,000(Di><DV$>-?fc o 

(2) ±IB (1) "CSetifc (a-b-c) ^X^-Y^CD 
^P 9 ^*fi^#***{b^P 9 ^*s^f*D- i - 1 
£HttfcLT**fb'rSC£«CJ:»h *S<b$nfc (a 
- b - c ) , X* << -JOrfxi 9 ^^S^#«rf#/Co 

C©*3Rlb^P9**«^»«. Wx>ai7h 
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t$#96%, X 9 U v h (D7KMi\&& 1 % 

**m<t?v v z&m'&fcD - 1 - 5 
na ( i ) fc<*tf (2) itcfco-cff ^n/c7K^b^p 

( 1 ) *^<b^n » *&fi£{*D - l - l tm&<D&& 

:>2P^*U->2500q<!: 4 1.3-^^> > X>350q 

<h£{±&Am f F^t KP7 5>i2.5qte<£tfn- 

£tf o /Co Kf t*3&* « #100% t ft o fcf&X 9 U > 150q 
£Jjn?L M«Ci5»B*£*tT^Ta-b:/P?*ftS£ 

»&nfcs^©#*«tt*!&3 - 1 mem 

To 

(2) ±B (1 ) r»6*ifca-b:/P 

TK^t^ny^^s^ftD- 1 - 1 tmmicLx*mt 

tt£JS3-2ii&C7jVr. 
**{t7P <D-2> 
**3tfb^x>»:/D *^m£#D - 2 - 1 20 
TIE ( 1 ) (2) lcJ:^Tf#6tifc**{b^x 

(1) rt^95 •©*-F^U-^ficJRfllR*L/ci/^ 
p^+lf >2500q<hX^U>50q<t£f±i^/c^ tYv 

fi^Ef k*&««tf IflCK <t ft o 5 1 , 3- ^ 
^>?X>350q<!:^^U>100g©ig^!^10^H*/cO 75 

(^2Sgm^) . 30 

( 2 ) fffti Lfc#«*o«fc**5KaaaWtt:il03fta 

6- t -^;U£uy-;i/0.6q<!:, ex (v^n^>5? 

*£~^A^*py Ko.28q<t, 
;l^x?Al.lq<?:£Jj[J*., *^#X£l.0Kq/cm l CQE# 
fcfiSfeft3W6lWM*jR^bSl£S-l*te. 2tt>"C* 5l£« 

lt*«ft^*>*^0 » **ffi£<*D - 2 - 1 4» 
©£lt£<**Cc £ £*££x * u >a#Stt 30SS 
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*U><t, 1,3- 7*^X>©«J^— 

GFcM5E©fis. sitcDjitTi*«:«»W«:fi» 
-HWfcwsar s c i ft < a**#w*«ttn u r *$ 5 , 

ttc c©*»b^x>fc*p?*^£#D-2- 
ooor&o, jg$c230°c, Mm5Kaf,c*$tt?>ji)ihyn- 

h tt40qA0nrin"C*ofc. C^I^ftD - 2 - 1 
***fbi?X>»:/P y *£3;£#D - 2 - 2 

n i ©a*£ : 

X*l/> "*25 q 

f F7tKD77> -9.8q 

X*U> -50 q 

l,3-^^t>X> -425 q 

K±fl«A*B#*«l*«»ttWI^»D - 2 - 1 4 
BWKlLr*JRft^x>*yp y **S£<*D - 2 - 2 
£t§fc 0 C ©£m£{* D - 2 - 2 (Dfr^ffitzm 4 $<C 

**3Rfbi?x>»^n * ^*M^*D - 2 - 3 

» i mmm^ : 

-25 q 

rh7t F077> *" 3 q 

®2SaS^: 

-100 q 

1,3-^^^X> -350 q 

«LhOS^6#*»l^O»tt*a^i*D -2-14 
l5)«CCL/T*^fb^X>^^P 9 ^*tt^*D- 2 - 3 
tfffc. C ©«S^(* D ~ 2 - 3 CD#^tt*m 4 ^CC 

**Wk?x>»^D * *SS£f*D - 2 - 4 
T8B<0*ffiCCJ:oTS&hfe**<b^x>»^n » * 

X^U> "100 q 

rF7t FC77> -9-8q 
^2lSam^: 

X*U> "75 q 

1,3-^^^X> -325 q 

6LhO«A«**»V»»:«J1-«*S*»D - 2 - 1 4 

Ha»cbr*«ftyx>*^p y ^*m^<*D - 2 - 4 



(19) 
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**Wfc^x^*^p 7 **«£#D - 2 - 5 

X*U> -50 q 

J&2&gfi£: 

X^U> -200 q 10 

l,3-^>yx> "*250 q 

8l±©«^*S#t«l»*:6»tt*»«*D - 2 - 1 <t 
B««CbT7K«ftyx>*^ * ^**^*D- 2 - 5 
£fifc 0 C D - 2 - 5 <D*7«tt4» 4 UK 

H»«in- 1 7JMin-i4fcJ:»iBK«ni- l rt^ni 

-8 

a±©*3BB»HS^»A - 1 Tb^A - 4 £**ffc:/P 
^&fi£f*D-l - 17bSD- l-5teJ:WIc«fl:y 

x>^D?^IS»D-2- 17iMD-2-54» 20 

7 h««ftms^A ris-soAj (*stui) TfiS»fl«2 

(fflJaHJjIII<DS»*) 

*JWfc«*«^llir**»TOtHltllH^ 30 
tt. *JH8»S£tt (A) <c±&Sfffc#¥A*M*J: 

3 

<*&}&05IV> 

«T<Dfi£f* (A) . *3R»ftI^x>*S^* (E) 
V*U7.f> (F) 4fflS0fc. 
*4«ffl]££# (A) 

±fBOS<S#A-l 
**«SDS*x:/*fi£# ( E ) 40 
***8SJP^x>*fi^*E- 1 

X*U>3Qfifi%<b, ^£^x>7GirB%<tfr6&& 
^^0*^011*1 TKRATON G1650J (i^*;U^5 

**JRf8JD^i>*fi^»E - 2 

:73^x>(D^>*A*s£f*r*or:/*^x>» 

^Otfx;l,JS^a^30Sfi%, X*U>^WS#3QgS 

LT&s*^tos>x 

**^8SSa^x>^S^*E - 3 50 



a - /3 - rfrhteZ^u 9 *ftg£ttr& art** 
fi/>^a^ ( /3#**u><h^£^x>(D^>#A 

xXD^^a^^-e**), ^D^M^^V 

itx^u>^ss#i5ms% 4 ^oy^fi^(t*©a 

tfyxisy <y (F) 
K^y^u:?* >f- i 

*#'j*U7-f >F~2 

SHSWiv- l TSMiv- 8*s£tfttR0fiv- 1 rtSiv- 6 

fc. ^LrSS»^att«Jlil«iSmOsmH-*^ 

*jN&inS£tt (A) CcJ:^fi»^^ttSteJ:0'ffi 
K&tt£Wbfr#6, EtcttnfcS«B»ttte<fcC«itt* 

<ffl/8«5V> 

eiroa^f* (a) . *tt*swR»^x>iHi^* 

(G) feJ:C«B£tt (H) fcfflgtGfc. 
*5RSSJn££# (A) 

±faos£#A- 1 
«bWR»aiyx>»aA# (G) 
**tt*3Raan^i>»s^*G - i mg - 3 

±ia*^as»n^x>stt^E - 1 t^me - 3 

^©ioQSfi«cc»Lr^^u-Y>»o.2asat 
*4oimWffi«*ffl^r23o'c-c^uy MfcLT»6hfc 

(H) 

*«fu>-6 rr^7>cMioi7j <*i/tt») 
*S£ftH-2 

PBT (#U77*?»*ttH) 
*S£<*H-3 

>F-2iPI-©4>©) 

17SSV-8*J:c;it««V- 17JSV-4 
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^tsris-soAj (mzim) xts&wmafcxtiae 



40 



* 

i s 



* (ttttftVOftl*) 









m ta to 


74 */» f" 

go p~± tff 

(Kg • an/cm) 


# O 
(%) 




5 (66) 


S ® 


g W) 




S(S8) 


9utm i - 1 


A— 1 


80 


B— 1 


20 






12 


36 


nmm i - 2 


A - 2 


80 


B- 1 


20 






13 


38 


HiSW I - 3 


A- 3 


80 


B-l 


20 






13 


38 


nam 1 - 4 


A- 1 


90 


B- 1 


10 






10 


30 


maw 1 - 5 


A-l 


80 


B-2 


20 






11 


32 


jum 1 - 6 


A-l 


80 


B-2 


20 


HMD A 


1 


12 


34 


nmm 1 - 7 


A-l 


80 


B-3 


20 






13 


36 


1 - 8 


A-l 


80 


B-4 


20 - 






14 


38 


mm 1 - 9 


A-l 


80 


B-5 


20 






14 


40 


JBM!I-10 


A-l 


80 


B-6 


20 






12 


30 


MM I -11 


A-l 


80 


B-7 


20 






12 


30 


MM I -12 


A-l 


80 


B-8 


20 






11 


28 
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